Mechanisms and kinetics of Bowman's epithelial-myofibroblast transdifferentiation in the formation of glomerular crescents.
We investigated the mechanisms and kinetics of Bowman's epithelial-myofibroblast transdifferentiation in the formation of glomerular crescents. Crescentic glomerulonephritis was induced by i.v. injection of rabbit anti-rat glomerular basement membrane antiserum in WKY rats. Cellular crescents (83.5% of glomeruli) were first observed at day 7 after disease induction. Immunostaining of alpha-smooth muscle actin (alpha-SMA), as a marker for the myofibroblast phenotype, was found in some periglomerular regions as early as day 3, when it was also seen in parietal epithelial cells (PEC) of Bowman's capsule at day 5 and in crescent formation at day 7. Proliferation marker Ki67-positive PEC was found at day 3, and double Ki67- and alpha-SMA-positive PEC could be seen at day 5. The migratory figure of PEC with the expression of alpha-SMA was found by immunoelectron microscopy. At day 7, some crescent cells were stained positive for PEC marker, protein gene product 9.5, in association with alpha-SMA or Ki67. Expression of transforming growth factor (TGF)-beta receptor types I and II, as well as platelet-derived growth factor (PDGF) receptor beta and PDGF-B increased in PEC as early as day 3. At day 5 marked deposition of cellular and common fibronectin, but not other extracellular matrix components examined was found in Bowman's spaces where ED 1-positive macrophages infiltrated. PEC may be stimulated to proliferate and/or transdifferentiate into myofibroblast phenotype possibly by action of TGF-beta and PDGF and/or binding of fibronectin to PEC, then migrate and/or proliferate, participating in glomerular crescents.